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ELASTIC STRAND BONDED LAMINATE 


BACKGROUND 

In the field of elastic laminate garment panels for disposable or limited 
use garments, desirable qualities include light weight, good skin feel (hand) and 
exterior abrasion resistance, good flexibility and bond strength. Generally such elastic 
laminates may be made with a first facing of good hand to contact the skin of the 
wearer in a non-irritating manner. A second, exterior, facing is used for the exterior 
side of the garment facing away from the skin of the wearer. Between the two facings 
is applied an adhesive and strands or webs of elastic material. 

However a first problem occurs with such elastic laminates in getting 
the facings to adhere to each other, and the tensioned elastics, without debonding. 
This can especially be problematic when the garment is wet, e.g. in swim pants which 
are subject to total immersion. A second problem occurs aesthetically when, as more 
adhesive is added to construct the laminate, the heavier, and stiffer, or less flexible, 
the material becomes. Standard methodology generally requires spraying an entire 
layer of adhesive down, which leads to a loss of aesthetic cloth-like qualities. Also, 
as more steps or materials are put into making a fabric (such as adhesive spraying) the 
more equipment and material is required, leading to a loss of economy. 

Hot melt applied adhesives may require the use of adhesives applied in 
a liquid state and may have problems including increased energy consumption, 
increased thickness, process control and change time, in addition to the above-stated 
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problems. Meltbonding of the facings may require that the facing webs or the elastic 
strands or webs, or both, of thermoplastic material be brought at least partially to their 
melting point in order to bond. These meltbonding techniques may share the same 
heat-associated problems as hot melt applications and may further suffer cosmetic and 
lamination strength problems as well as loss of cloth like feel. 

Thus there is need to provide economical, light weight, easily 
manufactured nonwoven laminates having desirable aesthetic qualities. 

SUMMARY 

The present invention solves the above-stated needs in the art by 
providing a simplified elastomeric laminate made, in one aspect of the invention, from 
nonwoven facings and thermoplastic adhesive elastomeric fiber strands. A plurality 
of thermoplastic adhesive elastomeric fiber strands are located between first and 
second facing webs. The fibers have an elastic core and adhesive-enriched surfaces. 
Thus the core is free to perform its primary elastic function while the sheath or surface 
is free to perform the primary adhesive function without undue corruption of the 
primary functions resulting from an attempt to derive both functions from a single 
composition. The facing webs, with the elastomeric fiber strands between them, are 
calendered together, thus adhering the facing webs together via contact adhesion with 
the elastomeric fibers. Thus no extra material, machinery, or steps for separate 
placement of adhesives is required. 
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Without excessive adhesive, the laminates are lighter, and more flexible 
while still retaining excellent bond strength between the layers and desired aesthetics. 
Further, because the strand construction may allow the facings to remain free between 
the strands, additional bulk and softness may be obtained with the present invention 
while still providing adequate strand-to-facing and facing-to- facing adhesion. 
Heretofore, no one is believed to have taught such an elastic laminate using tacky, or 
adhesive, elastomeric strands, because the person having ordinary skill in the art 
would likely consider such adhesive strands to be too difficult to work with in a 
practical manufacturing setting. 

Elastic adhesive fibers suitable for use with the present invention may 
be spunbond (SB) bicomponent or meltblown (MB) bicomponent fibers with a tacky 
sheath, or may be homofilament fibers loaded with an adhesive which will aggregate 
or concentrate at, or migrate to, the surface of the fibers. The process may be a 
vertical filament laminate (VFL) process, such as for making vertical filament stretch- 
bonded laminate (VFSBL) material, as disclosed in copending application WO 
01/87588 published November 22, 2001 and entitled Targeted Elastic Laminate, or 
a horizontal/continuous filament laminate (CFL) manufacturing process, such as for 
making continuous filament stretch-bonded laminate (CFSBL) material, as disclosed 
in US Patent 5,385,775 issued January 31, 1995 to Wright; all of which are 
incorporated by reference herein in their entirety. 
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The facings may be nonwoven laminates such as, without limitation, 
about a 0.1 osy to about a 4.0 osy nonwoven, with a particular example being a 0.4 
osy polypropylene spunbond nonwoven web. and may be gatherable or expandable, 
or both in the desired direction, or axis, of elasticity for the laminate in order to 
provide for expansion and contraction of the resulting laminate. 

DEFINITIONS 

The term "bicomponent filaments" or "bicomponent fibers" refers to 
fibers which have been formed from at least two polymers extruded and formed 
together to create one fiber and may also be referred to herein as "conjugate" or 
"multicomponent" fibers. "Bicomponent" is not meant to be limiting to only two 
constituent polymers unless otherwise specifically indicated. The polymers are 
arranged in substantially constantly positioned distinct zones across the cross-section 
of the bicomponent fibers and extend continuously along the length of the 
bicomponent fibers. The configuration of such a bicomponent fiber may be, for 
example, a sheath/core arrangement wherein one polymer is surrounded by another, 
or may be a side-by-side arrangement, or a side-by-side-by-side, arrangement. 
Bicomponent fibers are generally taught in US Patent 5,108,820 to Kaneko et al., US 
Patent 5,336,552 to Strack et al., and US Patent 5,382,400 to Pike et al. For two 
component fibers, the polymers may be present in ratios of 75/25, 50/50, 25/75 or any 
other desired ratios. Conventional additives, such as pigments and surfactants, may 
be incorporated into one or both polymer streams, or applied to the filament surfaces. 
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As used herein, the term "consisting essentially of does not exclude the 
presence of additional materials which do not significantly affect the desired 
characteristics of a given composition or product. Exemplary materials of this sort 
would include, without limitation, pigments, antioxidants, stabilizers, surfactants, 
waxes, flow promoters, solvents, particulates, and materials added to enhance 
processability of the composition. 

The term "contact adhesion" or "contact adherence" refers to an 
adhesive system whereby a tacky surface adheres to create a bond without the 
necessity of one of the materials entering a liquid state to create the bond. 

"Homofilament" refers to a fiber formed from only one predominate 
polymer and made from a single stream of that polymer. This is not meant to exclude 
fibers formed from one polymer to which small amounts of additives have been added 
for coloration, adhesive properties, anti-static properties, lubrication, hydrophilicity, 
processability, etc. 

As used herein, the term "machine direction" or MD means the length 
of a fabric in the direction in which it is produced. The term "cross machine direction" 
or CD means the width of fabric, i.e. a direction generally perpendicular to the MD. 

The term "meltblown fibers" means fibers formed by extruding a molten 
thermoplastic material through a plurality of fine, usually circular, die capillaries as 
molten threads or filaments into converging high velocity heated gas (e.g., air) streams 
which attenuate the filaments of molten thermoplastic material to reduce their 


KCC-1165 


6 


/S 


diameter, which may be microfiber diameter. Thereafter, the meltblown fibers are 
carried by the high velocity gas stream and are deposited on a collecting surface to 
form a web of randomly dispersed meltblown fibers. Such a process is disclosed for 
example, in US Patent Number 3,849,241 to Butin et al. Meltblown fibers are 
microfibers which may be continuous or discontinuous, are generally smaller than 10 
microns in diameter, and are generally self bonding when deposited onto a collecting 
surface. 

The term "microfibers" means small diameter fibers having an average 
diameter not greater than about 75 microns, for example, having an average diameter 
of from about 1 micron to about 50 microns, or more particularly, having an average 
diameter of from about 1 micron to about 30 microns. Another frequently used 
expression of fiber diameter is denier, which is defined as grams per 9000 meters of 
a fiber. For a fiber having circular cross-section, denier may be calculated as fiber 
diameter in microns squared, multiplied by the density in grams/cc, multiplied by 
0.00707. A lower denier indicates a finer fiber and a higher denier indicates a thicker 
or heavier fiber. For example, the diameter of a polypropylene fiber given as 15 
microns may be converted to denier by squaring, multiplying the result by .89 g/cc (an 
assumed polypropylene density for this example) and multiplying by .00707. Thus, 
a 15 micron polypropylene fiber has a denier of about 1.42 (15 2 x 0.89 x .00707 = 
1.415). Outside the United States the unit of measurement is more commonly the 
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"tex," which is defined as the grams per kilometer of fiber. Tex may be calculated as 
denier/9. 

As used herein, the term "neck" or "neck stretch" interchangeably means 
that the fabric is drawn such that it is extended under conditions reducing its width or 
its transverse dimension by drawing and elongating to increase the length of the 
fabric. The controlled drawing may take place under cool temperatures, room 
temperature or greater temperatures and is limited to an increase in overall dimension 
in the direction being drawn up to the elongation required to break the fabric. The 
necking process typically involves unwinding a sheet from a supply roll and passing 
it through a brake nip roll assembly driven at a given linear speed. A take-up roll or 
nip, operating at a linear speed higher than the brake nip roll, draws the fabric and 
generates the tension needed to elongate and neck the fabric. U. S. Patent No. 
4,965,122 issued October 23, 1990 to Morman, which, discloses a process for 
providing a reversibly necked nonwoven material which may include necking the 
material, then heating the necked material, followed by cooling. 

As used herein, the term "neckable material or layer" means any 
material which can be necked such as a nonwoven, woven, or knitted material. As 
used herein, the term "necked material" refers to any material which has been drawn 
in at least one dimension, (e.g. lengthwise), reducing the transverse dimension, (e.g. 
width), such that when the drawing force is removed, the material can be pulled back, 
or relaxed, to its original width. The necked material typically has a higher basis 
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weight per unit area than the un-necked material. When the necked material returns 
to its original un-necked width, it should have about the same basis weight as the un- 
necked material. This differs from stretching a material layer, during which the layer 
is thinned and the basis weight is permanently reduced. 
5 Typically, such necked nonwoven fabric materials are capable of being 

necked up to about 80 percent. For example, the neckable backsheet 30 of the various 
aspects of the present invention may be provided by a material that has been necked 
from about 10 to about 80 percent, desirably from about 20 to about 60 percent, and 
more desirably from about 30 to about 50 percent for improved performance. For the 

10 purposes of the present disclosure, the term "percent necked" or "percent neckdown" 
refers to a ratio or percentage determined by measuring the difference between the 
pre-necked dimension and the necked dimension of a neckable material, and then 
dividing that difference by the pre-necked dimension of the neckable material and 
multiplying by 100 for percentage. The percentage of necking (percent neck) can be 

15 determined in accordance with the description in the above-mentioned US Patent No. 
4,965,122. 

The term "nonwoven fabric" or "nonwoven web" means a web having 
a structure of individual fibers or threads which are interlaid, but not in a regular or 
identifiable manner as in a knitted fabric. Nonwoven fabrics or webs have been 
20 formed from many processes such as, for example, meltblowing processes, 
spunbonding processes, air- laying processes, and bonded carded web processes. The 
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basis weight of nonwoven fabrics is usually expressed in ounces of material per 
square yard (osy) or grams per square meter (gsm) and the fiber diameters are usually 
expressed in microns. (Note that to convert from osy to gsm, multiply osy by 33.91). 

"Personal care product" or "personal care absorbent article" means 
diapers, wipes, training pants, absorbent underpants, adult incontinence products, 
feminine hygiene products, wound care items like bandages, and other like articles. 

The term "polymer" generally includes without limitation 
homopolymers, copolymers (including, for example, block, graft, random and 
alternating copolymers), terpolymers, etc., and blends and modifications thereof. 
Furthermore, unless otherwise specifically limited, the term "polymer" shall include 
all possible geometrical configurations of the material. These configurations include, 
but are not limited to isotactic, syndiotactic and atactic symmetries. 

The term "spunbond fibers" refers to small diameter fibers which are 
formed by extruding molten thermoplastic material as filaments from a plurality of 
fine capillaries of a spinneret having a circular or other configuration, with the 
diameter of the extruded filaments then being rapidly reduced as by, for example, in 
US Patent 4,340,563 to Appel et al., and US Patent 3,692,618 to Dorschner et al., US 
Patent 3,802,817 to Matsuki et al., US Patents 3,338,992 and 3,341,394 to Kinney, US 
Patent 3,502,763 to Hartman, US Patent 3,502,538 to Petersen, and US Patent 
3,542,615 to Dobo et al. Spunbond fibers are quenched and generally not tacky when 
they are deposited onto a collecting surface. Spunbond fibers are generally 


KCC-1165 


10 


/s 


continuous and usually have average diameters larger than meltblown fibers, and 
more particularly, generally between about 10 and 30 microns. 

The term "substantially continuous filaments" or "substantially 
continuous fibers" refers to filaments or fibers prepared by extrusion from a spinneret, 
including without limitation spunbond and meltblown fibers, which are not cut from 
their original length prior to being formed into a nonwoven web or fabric. 
Substantially continuous filaments or fibers may have average lengths ranging from 
greater than about 15 cm to more than one meter, and up to or greater than the length 
of the nonwoven web or fabric being formed. The definition of "substantially 
continuous filaments" (or fibers) includes those filaments or fibers which are not cut 
prior to being formed into a nonwoven web or fabric, but which are later cut when the 
nonwoven web or fabric is cut. 

The term "staple fibers" means fibers which are natural or cut from a 
manufactured filament prior to forming into a web, and which have an average length 
ranging from about 0. 1-15 cm, more commonly about 0.2-7 cm. 

Words of degree, such as "about", "substantially", and the like are used 
herein in the sense of "at, or nearly at, when given the manufacturing and material 
tolerances inherent in the stated circumstances" and are used to prevent the 
unscrupulous infringer from unfairly taking advantage of the invention disclosure 
where exact or absolute figures are stated as an aid to understanding the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are presented as an aid to explanation and 
understanding of various aspects of the present invention only and are not to be taken 
as limiting the present invention. The drawings are not necessarily to scale, nor 
should they be taken as photographically accurate depictions of real objects unless 
otherwise stated. 

Fig. 1 illustrates a training pant/swim pant which may utilize the elastic 
laminate of the present invention; 

Figs. 2-4 illustrate transverse, or cross direction, cross sections of 
alternative embodiments of the elastic adhesive fibers with facings; 

Fig. 5 illustrates a first process for making an elastic laminate of the 
present invention; 

Fig. 6 illustrates a second process for making an elastic laminate of the 
present invention; and 

Figs. 7 and 8 illustrate top plan views of laminates of the present 
invention stretched and unstretched in the longitudinal, or machine direction, 
respectively. 

DETAILED DESCRIPTION 

Certain aspects and embodiments of the invention will be described in 
the context of disposable absorbent articles, and may more particularly be referred to, 
without limitation and by way of illustration, as a disposable training pant garment or 
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swim wear garment with elastic side panels. It is, however, readily apparent that 
aspects of the present invention can also be employed to produce other elasticized 
areas and for other garment or personal care article types, such as feminine care 
articles, various incontinence garments, medical garments and any other disposable 
garments, whether absorbent or not, needing an easily manufactured elasticized area. 
Typically, such disposable garments are intended for limited use and are not intended 
to be laundered or otherwise cleaned for reuse. A disposable training pant, for 
example, is discarded after it has become soiled by the wearer. 

With reference to Fig. 1, the garment 20 generally defines a front waist 
section 22, a rear waist section 24, and a crotch 26 which interconnects the front and 
rear waist sections. The front and rear waist sections 22 and 24 include the general 
portions of the garment which are constructed to extend over the wearer's front and 
rear abdominal regions, respectively, during use. Elasticized side panels 28, 30, as 
further explained below, connect the front and rear waist sections 22, 24, respectively. 
The crotch 26 of the garment includes the general portion of the garment that is 
constructed to extend through the wearer's crotch region between the legs. 

To provide improved fit and to help reduce leakage of body exudates 
from the garment 20, the garment leg cuffs 35 and waist margins 37 may be 
elasticized with suitable elastic members. For example, as illustrated in Fig. 1, the 
garment 20 may include leg elastics 36 which are constructed to operably tension the 
side margins of the garment 20 to provide elasticized leg bands which can closely fit 
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around the legs of the wearer to reduce leakage and provide improved comfort and 
appearance. Waist elastics 38 may be employed to elasticize the waist margins 37 of 
the garment 20 to provide elasticity to the waistband. The waist elastics 38 are 
configured to help provide a resilient, comfortably close fit around the waist of the 
wearer. 

Referencing Fig. 1, the side panels 28, 30 are also elasticized to provide 
improved fit and conformance to the wearer. Each side panel, e.g., side panel 28, is 
composed of a first portion 42, and a second portion 44. The first portion 42 is 
bonded to the front waist section 22 by any known means such as ultrasonic bonding, 
adhesives, etc. Likewise the second portion 44 is bonded to the back waist section 24 
in similar matter. The free ends of the side panel portions not bonded to the waist 
sections are then bonded in a standing butt seam 46 to create a side panel area 49. As 
used herein, the term "standing butt seam" refers to a seam wherein two separate 
pieces of substrate are bonded together face-to-face or back-to-back in close 
proximity to an outer edge of each of the pieces of substrate, and the outer edges of 
the pieces of substrate project outward from the finished product, placing the seam in 
peel, as opposed to shearing strain. The seam 46 may be substantially permanent or 
easily separable depending on the garment application. 

Referencing Fig. 2, an exemplary material, or laminate, 47 for the side 
panel portions is made elastic, flexible, and light weight by placing thermoplastic 
elastomeric adhesive fibers 48 between a first nonwoven facing 50 and a second 
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nonwoven facing 52 such as 0.4 osy spunbond nonwoven webs. The fibers have 
elastic cores 5 1 and adhesive-rich sheaths, or outer perimeters 54, which are adhered 
to the facings, or extendible webs, 50, 52 by contact adhesion. It will of course be 
appreciated that facing materials may be webs of material other than nonwovens if 
appropriate. The fibers may be, for example, bicomponent fibers having a core of an 
elastic polymer blend available from KRATON Polymers of Houston, TX containing 
70% by weight KRATON® G1730 tetrablock copolymer elastomer and 30% by 
weight polyethylene wax; and a sheath of KRATON® G2760 polymer which contains 
a tackifying resin. Such a composition may be suitable for fibers formed on a wire 
or screen such as in the continuous filament laminate (CFL) process as further 
explained below. Higher levels of tackifier in the sheath may be obtained with the 
vertical filament laminate (VFL) process, further explained below wherein the fibers 
are formed on a chill roll with a release layer coating. 

Alternatively, referencing Fig. 3, a bicomponent meltblown fiber of 
sheath/core (not shown) (especially good for VFL processes), or a partial sheath/core 
morphology fiber 56 (especially good for CFL processes) with an elastic core polymer 
58 and incomplete or partially surrounding, tackifier, or adhesive, rich, outer areas 60, 
which do not necessarily provide a 360 degree coverage of the core, may be utilized 
to bond the facings 50, 52 through contact adhesion. The sheaths or surface areas 60 
may also be a blend of elastomer and tackifier components. 
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As another alternative, referencing Fig. 4, a home-filament fiber 62, such 
as polyethylene substantially continuous spunbond fiber is loaded with a selective 
tackifier 64 which migrates to the surface of the fiber 62. This homofilament fiber 
with selectively migrating tackifier may thus eliminate any special requirements of 
bicomponent processing. Examples of such a filament and selective migrating 
tackifier might include polyethylene fibers with a hydrogenated hydrocarbon resin 
tackifier. 

Fig. 5 schematically illustrates a vertical filament laminate (VFL) 
process for the manufacture of elastic laminates as previously mentioned above. 
Referring to Fig. 5, at least one molten elastomeric material is extruded from a die 
extruder 70 through spinning holes as a plurality of substantially continuous 
elastomeric, adhesive-rich filaments 72. The filaments 72 are quenched and solidified 
by passing the filaments 72 over a first chill roll 74. Any number of chill rolls can be 
used. Suitably, chill rolls may have a temperature of about 40 degrees F to about 80 
degrees F. The chill roll 74 may also suitably have a release layer covering (not 
shown) on the surface to provide for easy release of the adhesive rich filaments, or 
fibers, 72 which may allow for a higher level of tackifier in the filaments than possible 
with current horizontal wire processes, as explained in conjunction with Fig. 6. 

The die of the extruder 70 may be positioned with respect to the first 
roller so that the continuous filaments meet this first roller 74 at a predetermined angle 
76. This strand extrusion geometry is particularly advantageous for depositing a melt 


KCC-1165 


16 


/S 


extrudate onto a rotating roll or drum. An angled, or canted, orientation provides an 
opportunity for the filaments to emerge from the die at a right angle to the roll tangent 
point resulting in improved spinning, more efficient energy transfer, and generally 
longer die life. This configuration allows the filaments to emerge at an angle from the 
die and follow a relatively straight path to contact the tangent point on the roll surface. 
The angle 76 between the die exit of the extruder 70 and the vertical axis (or the 
horizontal axis of the first roller, depending on which angle is measured) may be as 
little as a few degrees or as much as 90 degrees. For example, a 90 degree extrudate 
exit to roller angle could be achieved by positioning the extruder 70 directly above the 
downstream edge of the first roller 74 and having a side exit die tip on the extruder. 
Moreover, angles such as about 20 degrees, about 35 degrees, or about 45 degrees, 
away from vertical may be utilized. It has been found that, when utilizing a 12- 
filament/inch spinplate hole density, an approximately 45 degree angle (shown in Fig. 
5) allows the system to operate effectively. The optimum angle, however, may vary 
as a function of extrudate exit velocity, roller speed, vertical distance from the die to 
the roller, and horizontal distance from the die centerline to the top dead center of the 
roller. Optimal performance can be achieved by employing various geometries to 
result in improved spinning efficiency and reduced filament breakage. 

After the filaments 72 are quenched and solidified they are stretched or 
elongated using a first series of stretch rolls 78. The first series of stretch rolls 78 may 
comprise one or more individual stretch rolls and suitably at least two stretch rolls 80 
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and 82, as shown in Fig. 5. Stretch rolls 80, 82 rotate at a speed greater than a speed 
at which chill roll 74 rotates, thereby stretching the filaments 72. 

In one embodiment of this invention, each successive roll rotates at a 
speed greater than the speed of the previous roll. For example, referring to Fig. 5, if 
the chill roll 74 rotates at a speed "x"; stretch roll 80 rotates at a still greater speed, for 
example about 1.1 5x; second stretch roll 82 rotates at a still greater speed, for example 
about 1 .25x to about 7x. As a result, the filaments 72 may be stretched by about 
100% to about 800% of an initial pre-stretched length. 

After the filaments 72 are stretched, they are laminated to the first 
facing material 84 and desirably at the same time to a second facing material 86. The 
first facing material 84 is unwound from a roller 88 and laminated to a first side of the 
filaments 72. The second facing material 86 is unwound from a second roller 90 and 
laminated to a second side of the filaments 72. Before the facing materials 84, 86 are 
laminated to the filaments they may be necked by additional rollers (not shown). The 
laminate material is then passed through nip rolls 92 to bond the adhesive-surfaced 
elastic filaments to the facings 84, 86 by contact adhesion. The nip rolls 92, may 
alternatively be used in place of, or in addition to, the stretch rolls 80, 82 to achieve 
stretching. The laminate material is then allowed to relax thereby allowing the 
retracting elastomers to form gathers in the material (see Fig. 8). 

The nip rollers may be designed to provide a maximum bond area 
through the use of flat calender rolls in certain aspects of the invention. Alternatively, 
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a patterned roller may yield certain benefits such as increased bulk or stretching of the 
laminate and may be used where the strength of the contact adhesion between and 
among the facings and the strands is not unduly effected. The calender rolls can be 
heated to a degree below the melting points of the various laminate components, or 
may be ambient, or chilled. 

Fig. 6 illustrates a horizontal, continuous filament laminate (CFL) 
process for making another elastic laminate of the invention. A first extrusion 
apparatus 1 02 is fed with an elastomeric polymer or polymer blend from one or more 
sources (not shown) and provided with the necessary adhesive sheath or selectively 
migrating adhesive. In various embodiments, the extrusion apparatus 102 can be 
configured to produce meltblown or spunbond, and bicomponent or homofilament 
fibers. Techniques for fiber extrusion, such as modified meltblowing of the fibers, 
are further set forth in the previously mentioned US Patent 5,385,775 to Wright. 
Apparatus 102 extrudes filaments 104 directly onto a conveyor system, which can be 
a forming wire system 106 (i.e., a foraminous belt) moving clockwise about rollers 
108. Filaments 104 may be cooled using vacuum suction applied through the forming 
wire system, and/or cooling fans (not shown). The vacuum can also help hold the 
filaments 104 against the foraminous wire system. Tackifier loading of about 23 
percent has been found to be a practical limit with certain forming wires. However, 
it is contemplated that this percentage maybe increased with modifications to the 
forming wires which are designed to enhance handling of the adhesive rich fibers. 
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The tackifier may be present in amounts for about 5 percent to about 40 percent and 
desirably from about 15 percent to about 25 percent. 

The filaments 104 are then stretched by tensioning rollers 110 to 
elongate and tension the filaments. Desirably the tension rollers 110 are provided 
with a surface having little to no affinity for the adhesive of the filaments 104. 

After the filaments 104 are stretched, they are laminated to the first 
facing material 1 12 and desirably at the same time to a second facing material 1 14. 
The first facing material 1 12 is unwound from a roller 1 16 and laminated to a first 
side of the filaments 104. The second facing material 1 14 is unwound from a second 
roller 118 and laminated to a second side of the filaments 104. Before the facing 
materials 1 12, 1 14 are laminated to the filaments 104 the facing materials may also 
be stretched by additional rollers (not shown). The laminate material is then passed 
through nip rolls 120 to bond the adhesive-surfaced elastic filaments to the facings 84, 
86 by contact adhesion to produce the elastic laminate 122. The elastic laminate 122 
is then allowed to relax, forming gathers therein (see Fig. 8) and collected on a 
collection roll 124 for further use. 

As in the VFL process, the nip rollers 120 may be desirably designed 
to provide a 100% bond area through the use of flat calender rolls or may provide a 
patterned bond area. The rollers 120 can be heated to a degree below the melting 
points of the various laminate components, or may be ambient, or chilled. 
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Referencing Figs. 7 and 8, an exemplary elastic laminate material 47 
appears in a stretched, or tensioned, condition in Fig. 7 showing the elastic strands, 
e.g. 62, in phantom. Fig. 8 shows the elastic laminate material 47 in a relaxed, or 
untensioned, condition with gathers 126 formed in the material 47 by the contraction 
of the elastic strands (not shown). 

Having thus described a light weight, flexible, easily manufactured, 
elastic laminate of good aesthetics it will be appreciated that many variations thereon 
may occur to the person having ordinary skill in the art. Thus, the invention is 
intended to be limited only by the appended claims and not by the exemplary 
embodiments and aspects put forth herein. 
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